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(54) ESTER WAX AND TONER USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a synthetic ester wax that has the sharp-melting melt behavior and 
provide a toner that includes the synthetic wax, has excellent blocking resistance and storage stability, 
additionally excellent color reproducibility, fixity and offset, resistance. 

SOLUTION: The objective ester wax is obtained by condensation reactions of a straight-chain saturated 
monocarboxylic acid which is selected from 14-30 carbon compounds where the one component selected 
therefrom occupies >60 wt.% with straight-chain saturated monohydric alcohol which is selected from 14-30 
carbon compounds where one component selected therefrom occupies >60 wt.% or with a polyhydric (di to 
hexa) alcohol which is selected from 2-30C compounds where one component selected therefrom occupies >80 
wt.%. In the differential thermal analysis curve, the maximum peak temperature is in the range of 55-90° C, and 
the hydroxy value is <5 mg KOH. The objective toner characteristically includes the ester wax. 
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[0043] *mmv>3.xy- jvv 5&SH4&4 

DW* 7-fe -y hfecryffiJifrt, s 1 o 0"Ctt>ft5^iHtt 
BE**. 100mPa- s£lTT*4ii:3&<Jff4tV^ 
Rtftjgfi. 4D*?4L<t48 0mPa • sOT"C*0, 
§^(C»4L<(460mPa • sIXTX'fo*). ftiZUft 



L<ti40mPa • sJilTT**. - d T'<7)1£«(4 , 7' 

^ -y ? y t ->v vmrnm^m^z 4 o sues ft* . 

[0044] #?&BJ§«XX7^T7 v?X£#&fc{4. #1 

*.*i*4-*\ ±!BT;P=J-/l/ (bj£#) izMLXtJUtfy 

X\ imi 20—2 A 0XZ<7)&£X'ft%frtl&. ZCOX 
o%xxr->Wmmiz£*) . xxx;Hbffi*RSi^#fe 

[0045] jxv^t\ u^T-tHm^s&m^cojmco 

A. U h "J *7J*tcZ<7)TtV*l U 

★SiR^Waili 5-20 S*%iSJg<7)T/P 

fcT^n-^tSrKJUS-^T^^ixSxx-fMba^ 
W)&Miztt 1 1 ~2 fgS**^®TS) S . 

[0046] ^<7) e tO«Ctf#4>tLSX^7 i ^y.y^^ 
[0047] JfWftCOX.Xy-lVV y ^X{4, ±12^;^ 

mmm mmi i ) r**. in^eDW^wwaBW* 

[0048] _UEK-ft**aBPJ ( mi I ) fc tT(4. h 

yfy*xifiwfkixh. mckmtm mm > 
o a»«fc:« lt . 5~ioo asgp-c-* set 

*43Srfi*»»4. 1 0 0fi*aS£g*Ti»*£iil|- 
[0049] JJEK-fk*3R»*l ( *Jf!l I ) fclmiT , St 

/Htffl^% i o o mmmztt i, 3-30 mmm, n 

4 L < (4 5 ~ 3 0M»<0*te-C*Jlrt-4 1 4 0 
Wmtfi&RtKh. ZcryXotcftWMTfVa-iVbL 
T<4, ^<^y-;t-, x^y-/i^ v ytv^twunj— 

[0050] ±.mm^wnmm («w 1 1 > jje 
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A<mmwmmxh&. 

[oo5i] ±s&*M&mmm <**j 1 1 ) «, job 

* 4ift0tC* ot, 3 0 0°CUITT* O.ifiLOix 

* ^>vim&minmmfo%. * « * o t , 2 

5 0'COTT-,fc£. *&tt#«^J^$j£*<xx-f;Wfc 

xmrnizx^izmt-tz z t tmmt 

[0052] *miizmzti&*mmiwm\ mm 

tm&Lw 0. 9i9fcffiv*Jt**W-r**8tt*« 

[00 53] zcoAm&mmi (mi ma, ?m 

BfcOSUEfctNvC. fiijJg#3 0mPa ■ s]2lTC*6C 

mtoizmfomtStrnzftoz fcj&wfir^*^****. 
[0054] issxms&mtm (ini nti 

1 0 0 t T 3 - 5 0 S*g|5c0 

a i b arc* ^ » c: t #a * . *»ttir«i&?W£ . 5 0 
tfc 0 , *mmiz^xT>wz®#i-&mmi 

ft <0*i^ JIT* IZbfiWt U\ 
[00 5 5] JJe*jStt^r«fflffll (^PJI I ) fcLT 

j£ : 1 9 8^, Jtfi= 1 . 11,9 0*Ct=*Jtt*WJK : 

2. 5 ;jaT, m%mzffi<ism?wmmii)mz, m 
A. Jts, *j«kV9o\:te*jtt*«iJBE*^) , xfi/ 
y/ya-w-'^fJH- r/K l 24*0, 0. 9 
7, o. 6) , xf i/y/ij 3-;«yxf ^x-f ^ 
( 1 3 5°C, 0. 9 3, 0. 6 ) , Xfl/>/'j3-;l, 
=E J A V7Dt;l/X-f;l/ ( 1 4 0°C, 0 . 9 1, 0 . 
7) , ^x^-^y^Urj-^y^^Ux— r;w ( 1 9 



4°C, 1. 0 3, 0. 6) , yXf l/y/'J 3-;^/ 
7">;L-X— r-yP ( 2 3 0°C, 0. 96, 0. 6) . y'X 
fl/y/'J 3-;P^^-;l/X— t-;U ( 1 6 0°C, 0 . 9 

4 , o . 5 ) , rofpy/'j ( i 8 sr. 1 . 
0 4, 3. 5) , y°at°Uyy>J 3-;Wy^f;l.x- 
X/U ( 1 2 0°C, 0. 9 2, 0. 6) , ratuy/'j 
3-/^yxf/U-f/P ( 1 3 2°C, 0. 90. 0. 
6) , y'rofl/y/'J 3-;^ y^f ;n-f il- ( 1 
9 0°C. 0. 9 5, 1 . 0) , ^ h^r^y h^x?/ 
( 1 6 8"C, 1 . 04, 0. 5) , Xfl/y/ij3 
-M77tf-h ( 1 8 8"C, 1 . 11, 0. 6 ) , 
70tWy/>j3-;^y7-fef-h (183°C, 1. 

0 6,0. 6), 1, 3-^yy^-/K207iC, 

1 . 0 1, 0. 8) , 2, 3-7^y^-;W (182 

"C i . o i . o. 7 ) , i , 4 -y^yj^~)V ( 2 

3 5°C, 1 . 0 2, 0 . 8 ) , y U -fe U > ( 2 9 0"C, 
1. 2 6, 2. 2) , ^U-fe'jy-a-ty^f/kX- 
T-/K2 2 0"C, 1. 11,0. 6),^"'J-tUy- 
a, /9-y^f/|.x-f;K18 0t, 1. 0 2, 0. 
6) . SCML<li, xfi/y/ija-;K xf-py 
^ ij 3 — J * ^-;ux— t-;U. xfl/y/ij3 — rt^ 
;xf^x-f;K y'xfi/y/ij3-yi/tyyf;n 

^y^-T-^x-x/K 7°nh°py^u 3-^tyxf^ 
x-f/K i^rntpy/'j 3-;^/^f;l/x-f;l' 
sSr^fflv^ii*. ifife^j»W»i, *»-Ct2WWa 

(jWWl I ) «, ±KK-fMc«JWM (j»W I ) bffim 

■t&zbi> ^mx'h h . 7K^ttw^?§^j ( 1 1 ) t 

[0056] mm*. ±M^x^r)Vim±fSM. 
mmm mmi ) *^«*«tt*«}ww i > , 
tihmzrjvt 'j*mm. $ biz&mzmixttmmr 
)v^-)v mmibwm-?&) ^^Mm 

T/^ 'J {ci 0 tpm-tl Zblz 

mm, zixh*%Mzm&-thzb\,z 

5 0-1 OO'CT'^O, #4 L<J47 0 — 9 OXr? 
*4. 5 0'CJ:Dffiv^a^-C-(i, ^JBTS^fLftiiSi 
^JSSHi*** 0,10 0°C^ gx £ txxf/W%*^ 

[0057] ±ffiW»tc«t Oxxx/l'J-^tfjfia (xx 

7-ivm) brivtivKmbiz-ftmt&nx", zcdtjux 

V*.m*Ws£;-th. mz, xx-r^H£;&*&.g,^(i«fi 
7j< ( 50-1 oo'O £fflvvr#ifc"f*. #8fctt, *a 
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1 1 , nkv&mzmtxm^hix&ftMmTiva-iv 
Kt'nmmiz. MmknTmimv&L'tTo zbizx 

mz^xy-^wzmif^&mmz . m±&ftTizx^ 

[0058] a±cox o t wmmiztt 

v >y ? x znwmxmm-tz z <v x a 

if M#*l«Sr < , ^ a- -7** )V h oMMfttt 

£^-r. hi—mcommm^tiz^mzmm 

•t&ZbtfX*ZZ>. 

[00 59] *%tycoh1—l±. ±IBxxt-;UV >v?x 
£ , tt*8MB 1 0 0 L"C 0 . 1-4 0 SMffi 
«Wt<rtrf4 . xx-r/W V -y ? X<0:»(2, 0.1- 
2 0 fiigPT'S) 4 w t t < , 1-10 aM^PT- J) 
4 z b if X 0 #* L v>. E-&ffl£tf* 0 . 1 MMfcfcjjrc 

3u 4onmfflZMt&b K7A7 ^^y^itt 

? *#*Hrc* * ^« 2 aajjLLate 1 -c^r* § ti 4 . 
[0060] xamzts^x . h*- tf>«*#ifefct, 12 

'C-2 0 0rSS<7)«:-fbStr*^t>^fflV^^, £ 
4. £ft6*±JW*TfflV>6*lT*K 2«JiLh«£LT 

[0061] *^bj^ ijffimmmtsxvx. 
xt-iw vtxiztmx. n*<omm%b* u# 

KM* b-vmw£.tt t m% ztmfbti 4 . ±i e^«j 

[0 0 6 2] #»Wwh^-J4*/?nh-*--4fcJl;& 

5-h^-^v^-ffi-c-tJ;<. hi~-<vtiimmmzmt 

[ 0 0 6 3 ] 3 ZU«»3RS« 
£#T#4. **VTb LTJi, iiSfflV^ 

[0064] h^-i 0«i»*fc:fWS*ifc^r»« 



mimzbi—zmm-tzmkb lt<4, jfi*<o$g«# 

4. *W»tf>h'*-— fcffl^fc*^, ta!*<Oh^- ICjt^ 
[006 5] *fflRcr>hi—i:m\^Zb<7)X'%&m&. 

mmw<7)^-ftix'fcixi>x<, te***v^4ffl^^>, 
2j**«siiaRi. Jits i j&ftmmmL 1 

i>^fijffl§^4. 

[0066] *M(7)i^f^7 «y JiIBcoJ; d 

(b^) 7E)^f#<bil, *»o«rS^)S!M*ltt*5J:Wt3e|* 

m ; i 4 V -y ^X^^aStt^jEljtt^ if<ott«SS 

m^mm ■, ^^y^-^u^b^z^^fm^m 

S?i-T4 c fc *^Sg=3:^#M^fc"fcfflv>^ii4xxx;w 

fcui . m h -t—tffmmiz&\,^x ru *y?zmz $ 

-fe -y XX/^Mmmzmti. OHPyj )VW& 

mm\m$mm. t n» -c* 4 . 

[0067] 

WCBfflti*', *^BJ(i:c:n^{c/EJ4.Rg^$it4 to 
[0068] 

(DlXf^'^XWlf : JOCS 2. 3. 1 
-9 6^2g8!lL7t. 

( 2 ) 1X^7 7 7 X(7)ilSlI : J O C S 2. 
3. 6. 2-9 6t3*8SU!:. 

( 3 ) IXf^7-y?X«feffl (APHAl W&. 
m) : JOCS 2. 2. 1. 4-96tCflS*Lfc. 

(4 ) XXf-^V-y^X^ttJg ( BMW^) :7/l^>y^ 
7 ^-^FMHHEWSIt^ffl^r 1 0 0-CfOttJg (m 
Pa • s ) 

( 5 ) XXf/l-7 >y ^XO^JK : 5g«jffl^at L"C> 
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D U H — W2 0 1 S j SrttffiUi. SOSgJi. t'-y^-X 
fff£fflV>4. 9 mNO?f JTFt\ 0. 0948mN/ 

wnfummm. «#i$i8ii 5#\ M^a«2 5°co^# 

TtfV\ ilf22 0mm, JJ£ 5 mmORtttfclIflci-yT 
/k±Cov^JT**HWf^-4 i t tc J: 0 b' 

31 (1*) ISO rssc-5 0 00j fcftJBLfc. »5£ 
(i. »i 0ms<*>7??*3^£ii»Wvi^-fcA*u 
uyruyxnmt LTT;hSi-i Omg^uttfo 
2«C/#f'3 0'C#>£> 1 5 0*C4T#MBU:fc 

(7) £t£Mjg£ (TG) £4 ftxxf/hy -v ? X<Dm 

m (») 8SO r TG/DTA 2 2 0 j SrflfflLfc. fl« 
{4, ttl 0m g»XAf ^7 •/ ^XtSK^ttfi^y- 

WCfr ofc. gm8lfi2 0 0ml /#03:ftTT\ 2 5 
O'C/ftT* 2 4HH#» t/S t # C0XXt-;W V -y ? XOflU 

0. 5 m&%m- LtztZ C0WU&Z%bb . ZtlZ&Mfe 

(8) hi— 0##£?gft: hi— *«Wg»(CA*l, 
5 0'C<7)'giS«T"2 4BtrBlt?at^f*. hi— fcEOifj 
LT 6 0 * >y x a y j )V? - SrfflV vc h i— $ ■£ 

fc. cot S Y1—coy j iv?-MMkcr>mm)km 

(%) #hi— &SS09 5XKLh«*&t, hi— O 
«ff££tt#J%#T'£>fti: Lfc. 

(9) hi— EP^OOHP3frt3Bl4: 7'Jy^-«£f 
«US£1 5 0X*:RSgU UIKOOHP (ftfflftfrttt! 

o h p >— h &t*:*§^ . w^m-fttimzmm 
-tzfr^fr* Bmzxwmz ttz, m.2 izmft o h p 

(10) hi— 05g3»t£: llS»ht-CO^TIi. flf 
flSO^y^n1t¥1S (^yyILBP404G) . Z. 
)S#hi— fcOWCii;, rUJK^9-W9« (H I TA 
CHI HT-4 5 5 1-1 1 ) Ztl^tlW 

7* ; ft* 3 MftM) * ItfrBttaftiB&tt 0 . Eg 5 c 
mT«**5 0 0 gtf>flt9*SW\ l^BBWItJt. ft 

Sraa«(ELTJg«tt«:IRfllLfc. SI4 £&f1-ft5£#tt 
(4, T~y^<r>nmatf%:< , 5£*14o&uto£ 



(11) hi— 0^7-fe-y ht£ : hi— tf>je«tt<9fffli 

tft*^£gMgLT, *y*vhft£Wmitz« 
m.4\,zntfZ>*y*:v hteJ4, hi— ^ix^t^vv^ 
r 3rLj , hi— *3*i#±t.fc*£* r^^j 1 1 

(12) «ap$«o:7 4)U§ >?<r>Hm : ±ffiTUIEO«!? 

[0069] I. XX^V-y^XCTJ^jtfcilffPffi 

(mtmi ) auetK m^a^. »fp«*$.kirt*snr 

tLW^xWJh-yHOO.Og (0.734m 

o i ) £>4t^/W*yK ( ajfcfr) t LX^v^vW. 

-A 809. 1 g (3. 1 55mo 1 ) fcjn*, WM^ 

arr, 2 2oictrje*ss*l^) < isihbbwet 

#VmZ*0\ vt p||K{ca 3 tC^-r. ft ^>iX/iXXT-/U 
^ffi^fi!t^O*{4 845.2gT'fcO, 10.5m 
gKOH/gT'&ofc. COXXr-;Wt;ffl4^84 5. 
2gt=h;wxyi 6 9.0gfcilXx^y-;P5 3.2g 

^{42 0S*gP, «-«fflr^3-^«9W46fflK») * 
Aft, xxt;Htl«ft^Hi«l. 5f&3*tcffl3 
■t ft m.<^7\mitA V V A **tr 1 0 %*BMfc# 'J *7i»^c 
SaSriWi, 7 0-CT3 0iHBHKfftfe. 3 0^ra#S 

i^x^f/wtffiMi i o oajMPfc:*r tt , 2 os 

Mgpo-^ ^ >3S«*S: AftT , 7 0 XX? 3 0 t 
3t«, 3 04MBI»{lL-C*«»^(t-»t*L>t. 
Op H j&fcttttfc* ft 4 T*** 4 0^ 0 M L^c. Bio 

xxf;HJ i 8 o°c, i k p acomE&ftTx-mm 

*3ittfV\ «tS7 1.6X:. II0.2mgK 
OH/g, *KSffi0 . 8 m g K O H/g<0IXf ^7 7 
n786.0g UmzmLtz^r-MtWk 

f&.mzitt&M.mi. 9 3.o%T*ofc. 

[0070] ^E*WTttfflLfe*/UjK>» ( aj&fr) 

ft) . cft^oft^o^y^Jf^ffit/lc^toJt 
^^ft/cx^^^-ftffi^ftoafci^yk^MS, 

[0071] ^mmmx^^titz^xr-)^ 7?xto 
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fc. 2 ^aswTit^a^xx-f 

fecomgkZmi 9CSt. Hi 9Ci>Vvt\ fflS&XtejBJ 
*0*ffc (%) &7icr. 122 0—2 2 teJSV^TtBHIIT 
[0072] (H5fc<?iJ2~ 1 1 ) Hi fcajct^^jKyK 
«y 7 X COWim. £ff & o fc . Xttffl 5 i3 «fc If 6 «XX x/U 

cov^srtfisffl-i^-r, *»iemi»?pj <»wi 1 > t 

[00733 Katw2~4 . axwmmm7— 1 1 ^ 
as^faattRs-. 4h?H5— 1 2^-To mmm3co 

4 T*# t>ti& XX -y ? X b nm<?>&&X'h o tztz 

^mfmmz^ximmm4<o^xy-)^ v?x 
[0074] amm 1 ) mmmtM. mnm 

WJh-;H00g (0. 7 3 4mo 1 ) 



$i->M-A 809. lg (3. 148mol)£flD 
X.. mm%ffi.T. 2 2 01CT1 5«*|SIfflEETRlSLJfc. 
RltSftTft » fiiO* SrffV > , XXf^7 -y ? X 8 3 
5. 4g£»fc. 

[0075] Mtrnico^xr-zi-'j-y 7X<7)7Fm&ftVr 
cOffigkZm 1 3£5jrf, f&S*«!5£«0*SSI£H2 1 

[0 076] <*fclH&l2*JJ:tf3 ) m *cnHv5r/M*>' 
it ( afig;^-) tJ itfr^n-yu ( bj&fr) SrfflV\ HS6 
fl&J 1 tc^bTxx^V -vfXCOWiMZftKc-oti* 1%t> 
ix.tzx.xfivv y 9 x tcoi vc , HMCT 1 1 RttCiOft 
fcfrfc^fc. 2 fcijt*. Jfclfcfiaj 2 fcitf 3 

»xxf^7 -y ? x<7)xkmmtm<om%z&*m 1 4*3 

[0077] (Jt«W4i3J:tf5) mte*^/M*y 
Bft ( ajft#) *J<tt>*T/l^3-;U ( bf&fr) £fflV\ JtfR 
CTHC^trxXf^V-y^XCOMiSSrfi 1 ^^^. #4> 
ft^xxT-zi/'? y ? x fco^t „ Hil^J 1 i: 

<r>x.x^)VVv9x<r)^m&ft1ft<rM%&%r / ?^i 6fc 

£tf 1 7t^"t. 

[0078] (Jtl^lJ 6 ) rPIS^^V >y ? XX'hh*) 
. JtWJ 6 (W^f/W >y ? A^*!§Jfc#tftf>l8*£ 
[0079] 
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[oo82] $k2frt>y\e>fr%&oi,z, mmi-i i 

«Uf*7^Xli. V^fltlfflB^S. OmgKO 
H/gWT, OmgKOH/gOT. ft 

ffi(APHA) 3 0 0HT. Htft ( 1 0 0*Cfc*S»t*» 
StttJK ) #1 2 OmPa • s fifTC** . £ft4>tf>x;* 
f^y^xi^ DSCtcJ:l)^MSftftiia(:*3V->T, S 
*U-?aM&6*5 5— 9 0*C<?5iB*«Hfc*0» ftfctf 

m>hmmi'c& ^xmrn^^vc i o*c^«h 
rtwitr-^ffi«c7)8o%ia±2r^, mmm&&fr 

{SI4#0 3 WjBKieHKWJCi-* 3 5 %m 

£ 2 5 0 XJ/flT 2 ^lUfftS Lfc i: £ , timMMM'J?&. 
#0 . 5**%Citt4il««^-«Xt> 2 9 0*CJa±-C 

[0083] JtttWfcWl/CU;* JWRffl 1.4, 

tiltffi*^. 6mgKOH/g. ?i<^Sfif* J 4 0. 9m 

gKOH/gbftmzmwfcta*.T, ftffl (aph 

a) t 5 0 0 <t 0 ifcvHflfc* - *". DSCfciSSfefttt 

8 0 **8TCfc 0 s Jt*W&l2*Jj:tf3tf>x 
<75?SSIEH^tfL2»t-^Ea* i 3 5%£iS.i&. £ 



[0 084] 1 1. h-r-^mmnxr/mm 
(mm 1 2 ) jjfjx^^MMBi (mt&s 5°a 95 

Sf» SUM 1 TllMifcx^f^7 7^X6*, 
:fc3HMII£fflvvc#ttU ^immumb Liz. *« 

^ 1 0 omzWLx. mjimt Lxmi*9ym& 

(¥*M&0. 0 2;um) lgUSr^JPvl^-LT. l)&fr 

aaaith^- r T -i j ar. ±mtmm^ 
mzx*). mmm2a^mmm4x^titz^x^)u 

^lMMttht-rT-2j, r T-3j> r T - 
4 j , tSitf r T-5 j Zfttl. 
[0085] ftbttfzhl—lZ^^X* ±UWmkl>zX 

tz. -?-n^i0^S:*4^-r. 
[0086] ( ttMM 7 ) Hftft 1 X*&t>tl1z<OX.A7- 
)W v7A<Dtth<0lz, Rfflffll , ttaM2&XtfUM 
| y ij3T1#^*i£xxx/l'V y?x£<£ffiU gifeffll 2 

bmmzmtzft*^, &«m.3izw&<?>vi— r T- 

16j. rT-17j*JiVT-18j »fe 
h*- tcoivtsmw 1 2 fc BI«fc:KII*ff J fi:o 

[0087] ( SlSfiW 1 3 ) WC??*^ A 1 0 SPSr 

dilt:7j<^-ft+ h';^A7g|5Sr-f3f 5 7 gp-Ci§ 
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CLAIMS 

[Claim(s)] 

[Claim 1]Straight chain saturation monocarboxylic acid whose one of them it is chosen from the carbon numbers 
14-30, and is 60 % of the weight or more, Straight chain saturated monohydric alcohol whose one of them it is 
chosen from the carbon numbers 14-30, and is 60 % of the weight or more, Or in [ it is chosen from the carbon 
numbers 2-30, and one of them is obtained by a condensation reaction with polyhydric alcohol of 2 which is 80 % 
of the weight or more - 6 values, and ] a differential thermal curve, Ester wax whose acid value is 3 or less 
mgKOH/g and whose hydroxyl value it is in a range whose temperature of a maximum peak is 55 ** - 90 **, and 
is 5 or less mgKOH/g. 

[Claim 2]The ester wax according to claim 1 as for which a 7 ** and elevated-temperature side has [ low 
temperature side ] not less than 80% of the total peak areas in a total of the 3 ** range of 10 ** from 
temperature of a maximum peak in said differential thermal curve. 

[Claim 3]The ester wax according to claim 1 or 2 whose peak area corresponding to a temperature range of 3/4 
of a low temperature side is 35% or less of the whole among peak areas of a range from fusion starting 
temperature in said differential thermal curve to maximum peak temperature. 

[Claim 4]Ester wax given in a paragraph of either of claims 1-3 whose half breadth of a maximum peak in said 

differential thermal curve is 5 ** or less. 

[Claim 5]Ester wax obtained by a process, comprising: 

Straight chain saturation monocarboxylic acid whose one of them it is chosen from the carbon numbers 14-30 
and is 60 % of the weight or more. 

It is chosen from the carbon numbers 14-30, one of them is chosen from straight chain saturated monohydric 
alcohol which is 60 % of the weight or more, or the carbon numbers 2-30, and one of them obtains an 
esterification rough product by a condensation reaction with polyhydric alcohol of 2 which is 80 % of the weight 
or more - 6 values. 

A hydrocarbon solvent is added at a rate of five to 100 weight section to this esterification rough product 100 
weight section, and it deoxidizes using an alkaline aqueous solution. 

[Claim 6]The ester wax according to claim 5 which in addition to said hydrocarbon solvent adds an alcohol 
solvent of the carbon numbers 1-3 at a rate of three to 50 weight section to said esterification rough product 
100 weight section, and is further obtained by a process of including performing deoxidation using said alkaline 
aqueous solution. 

[Claim 7]Ester wax which is alike and is obtained more, comprising: 

Straight chain saturation monocarboxylic acid whose one of them it is chosen from the carbon numbers 14-30 
and is 60 % of the weight or more. 

Straight chain saturated monohydric alcohol whose one of them it is chosen from the carbon numbers 14-30 
and is 60 % of the weight or more, Or a thing which it is chosen from the carbon numbers 2-30. and one of them 
acquires for an esterification constituent by a condensation reaction with polyhydric alcohol of 2 which is 80 % of 
the weight or more - 6 values, And a thing which it is the temperature exceeding a melting temperature of this 
esterification constituent, and has the boiling point with a temperature of 300 ** or less to this esterification 
constituent 100 weight section, and specific gravity adds 0.9 or more water soluble organic solvents at a rate of 
three to 50 weight section, and is deoxidized using an alkaline aqueous solution. 

[Claim 8]A toner which is carrying out 0.1-40 weight-section content of the ester wax according to any one of 
claims 1 to 7 to binding resin 100 weight section. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the toner containing the ester wax used suitably for the 
development of the electrostatic charge image formed by xerographies, electrostatic recording methods, etc., 
such as a copying machine and a laser beam printer, and this wax. 
[0002] 

[Description of the Prior Art]The electrophotographic technology currently used for copying machines for 
paperwork, such as a copying machine, has been developed based on a xerography given in a U.S. Pat. No. 
2,297,691 item specification, JP,42-23910 f B, JP,43-24748,B, etc. A xerography is the method of forming a visible 
image via an electrostatic latent image from picture information. After making the resin powder which specifically 
contains coloring impalpable powder in the electrostatic latent image formed on the photo conductor adhere, 
considering it as a toner image and transferring this on recording media, such as paper and an OHP sheet, it is a 
method to which a copied image is semipermanently fixed over a long period of time by heating, application of 
pressure, etc. 

[0003]In recent years, in order that it may aim at improvement in the speed, a miniaturization, colorization, and 
low-temperature-fixation-ization and a copying machine may reply to these requests, the highly efficient thing is 
demanded also about the toner used not only for the improvement on the device of a copying machine but for it. 
In order to correspond to the Law Concerning Rational Use of Energy enacted in the future, if it will avoid from 
now on, it cannot pass along low temperature-ization of fixing temperature from reduction of the power 
consumption of the whole device, and a viewpoint especially of reduction of the power consumption of an 
anchorage device. From a viewpoint of environmental contamination prevention, control of generating of the 
sublimate at the time of heating is desired. 

[0004]These days, as a fixing process which can satisfy the above-mentioned demand, thermal efficiency is good 
and the roller fixing method which can use a compact mechanism, and the flash fusing method which can 
respond also at high speed are used preferably. 

[0005]However, in a flash fusing method, since high temperature starts a toner momentarily, sublimate may 
occur more mostly. In a heating roller fixing method, in order that the toner image on the heating roller surface 
and space may contact, what is called an offset phenomenon that a toner transfers to the recording medium 
which adheres to the heating roller surface and is continuously sent to it, and soils a picture occurs. 
[0006]In order to prevent the offset phenomenon in a heating roller method, use of the polyester resin which has 
a three-dimensional network as resin contained in a toner in JP,57-37353,A is proposed. However, since an 
unreacted hydroxyl group and carboxyl group are included inside resin on structure, when it copies repeatedly, 
the problem of changing the electrification quantity of a toner sharply at the surrounding humidity etc. produces 
this kind of polyester resin. Therefore, image soil, such as a fall of image concentration and a fogging, is caused, 
and sufficient reliability is not acquired. The method of raising the mold-release characteristic of a toner is 
proposed by JP,52-3304,B, JP,52-3305,B, and JP,57-572574,A by blending polyethylene, polypropylene, etc. as a 
release agent into a toner. However, when these release agents were made to contain, and the melting point of a 
toner becomes high and is established with low fixing temperature, there is a problem that sufficient fixing 
strength to a transfer paper cannot be obtained. 

[0007]The trial which improves the characteristic of a toner has accomplished using natural wax. For example, 
the method to which a toner is made to carry out internal [ of carnauba wax or the montan wax ] is proposed by 
JP,1-185660,A, JP,1 -185661, A, JP,1-185662,A, and JP,1-185663,A. However, the above-mentioned wax usually 
contains isolation alcohol and free fatty acid 10% of the weight or more. 

Since the pitch and the coloring component are furthermore contained, it does not have the melt sharply fusion 
characteristic. 

Since the ingredient dissolved especially in 55 ** or less exists in a wax, a part of toner surface will dissolve 
under a preservation condition and an operating environment, and blocking of a toner will occur. And the toner 
which carried out internal [ of such ester wax ] has the insufficient color reproduction nature at the time of 



copying colliquative [ at the time of applying heat ], and a manuscript image. Since the coloring component which 
exi'sts in the above-mentioned wax becomes the cause of worsening the color reproduction nature on an OHP 
sheet, the toner containing such a wax cannot satisfy the demand of high-definition-izing enough. In a flash 
fusing method, the sublimate of the impurity origin contained in a wax occurs at the time of a fixing process, and 
may cause environmental pollution. 

[0008]In recent years, instead of carnauba wax or a montan wax, the synthetic wax with sufficient supply 
stability attracts attention uniformly [ quality ]. JP,7-9851 1 ,A, JP,8-50367,A, JP,8-50368,A, In JP,8-297376,A, 
JP,11-160909,A, JP,2000-19768,A, JP,2000-56505,A, and JP,2949558,B. The ester compound of monohydric 
alcohol or polyhydric alcohol, and straight chain saturated fatty acid is used as a wax for toners. 
[0009]In order to press down the acid value in a final product low in the case of composition of an ester 
compound, alcohol will have to be used superfluously and raw material alcohol will remain in a final product as a 
result. On the contrary, in order to press down a hydroxyl value low, fatty acid will have to be used superfluously 
and raw material fatty acid will remain in a final product as a result. 

[0010]Thus, since raw material fatty acid and raw material alcohol, and the catalyst in the case of further 
composition are included, a melt sharply fusion action is not shown in synthetic ester wax given [ above- 
mentioned ] in a gazette. When such synthetic ester wax is contained in a toner, the blocking resistance, 
preservation stability, and offset-proof nature of this toner are insufficient. At the time of toner kneading, raw 
material fatty acid and raw material alcohol in a wax receive oxidation degradation, and problems, such as a 
toners own discoloration and generating of a bad smell, occur. The problem that the ingredient generated by 
disassembly of raw material fatty acid and raw material alcohol serves as sublimate, and blinding of the filter for 
catching it becomes early is also concurred with. 

[001 1] As mentioned above, the conventional ester wax for toners does not fully function as a release agent for 

toners, and cannot fully be satisfied from a point of reliability. 

[0012] 

[Problem(s) to be Solved by the Invention]The purpose of this invention has little raw material fatty acid and raw 
material alcohol which are contained, and there are in providing the synthetic ester wax which has the melt 
sharply fusion characteristic. 

[0013]It is in other purposes of this invention providing the toner which has blocking resistance and preservation 
stability and in which both color reproduction nature, fixability, and offset-proof nature were further excellent by 
containing the above-mentioned ester wax. 
[0014] 

[Means for Solving the Problem]This invention persons are compounded from monocarboxylic acid and 
monovalence which have a predetermined carbon number, or polyhydric alcohol, as a result of repeating 
examination wholeheartedly about the above-mentioned problem, And since ester wax which has predetermined 
chemicals weighted solidity has a sharp thermal melting solution action, by using this for a toner, it finds out that 
many problems, such as improvement in blocking resistance and offset-proof nature and reduction of quality of 
sublimate, are solvable, and came to complete this invention. 

[001 5] Straight chain saturation monocarboxylic acid whose one of them ester wax of this invention is chosen 
from the carbon numbers 14-30, and is 60 % of the weight or more, Straight chain saturated monohydric alcohol 
whose one of them it is chosen from the carbon numbers 14-30, and is 60 % of the weight or more, Or in [ it is 
chosen from the carbon numbers 2-30, and one of them is obtained by a condensation reaction with polyhydric 
alcohol of 2 which is 80 % of the weight or more - 6 values, and ] a differential thermal curve, It is in a range 
whose temperature of a maximum peak is 55 ** - 90 **, and acid value is 3 or less mgKOH/g, and a hydroxyl 
value is 5 or less mgKOH/g. 

[0016]In a suitable embodiment, as for the above-mentioned ester wax, a 7 ** and elevated-temperature side 
has [ low temperature side ] not less than 80% of the total peak areas in a total of the 3 ** range of 10 ** from 
temperature of a maximum peak in a differential thermal curve. 

[0017]In a suitable embodiment, a peak area corresponding to a temperature range of 3/4 of a low temperature 
side is 35% or less of the whole among peak areas of a range from fusion starting temperature [ in / in the 
above-mentioned ester wax / a differential thermal curve ] to maximum peak temperature. 
[0018]In a suitable embodiment, half breadth of a maximum peak [ in / in the above-mentioned ester wax / a 
differential thermal curve ] is 5 ** or less. 

[001 9] Straight chain saturation monocarboxylic acid whose one of them ester wax of this invention is chosen 
from the carbon numbers 14-30, and is 60 % of the weight or more, Straight chain saturated monohydric alcohol 
whose one of them it is chosen from the carbon numbers 14-30, and is 60 % of the weight or more, Or it is 
chosen from the carbon numbers 2-30, and obtaining [ one of them ]-by condensation reaction with polyhydric 
alcohol of 2 which is 80 % of the weight or more - 6 values-esterification rough product;, and this esterification 
rough product 100 weight section are received, A hydrocarbon solvent is added at a rate of five to 100 weight 
section, and it is obtained by a process of including deoxidizing using an alkaline aqueous solution. 



[0020]In a suitable embodiment, this ester wax, In addition to the above-mentioned hydrocarbon solvent, further, 
an alcohol solvent of the carbon numbers 1-3 is added at a rate of three to 50 weight section to the 
esterification rough product 100 above-mentioned weight section, and it is obtained by a process of including 
performing deoxidation using the above-mentioned alkaline aqueous solution. 

[0021] Straight chain saturation monocarboxylic acid whose one of them ester wax of this invention is chosen 
from the carbon numbers 14-30, and is 60 % of the weight or more, Straight chain saturated monohydric alcohol 
whose one of them it is chosen from the carbon numbers 14-30, and is 60 % of the weight or more. Or it is 
chosen from the carbon numbers 2-30, and obtaining [ one of them ]-by condensation reaction with polyhydric 
alcohol of 2 which is 80 % of the weight or more - 6 values-esterification constituent;, and this esterification 
constituent 100 weight section are received, It is the temperature exceeding a melting temperature of this 
esterification constituent, and has the boiling point with a temperature of 300 ** or less, and specific gravity 
adds 0.9 or more water soluble organic solvents at a rate of three to 50 weight section, and it is obtained by a 
process of including deoxidizing using an alkaline aqueous solution. 

[0022]A toner of this invention carries out 0.1-40 weight-section content of the ester wax given in one of the 

above to binding resin 100 weight section. 

[0023] 

[Embodiment of the Invention]This invention is explained in detail below. 

[0024]The ester wax of this invention is an ester compound obtained from carboxylic acid (a ingredient) and 
alcohol (b ingredient). This carboxylic acid (a ingredient) is chosen from the carbon numbers 14-30, and one of 
them is straight chain saturation monocarboxylic acid which is 60 % of the weight or more, and alcohol (b 
ingredient), It is chosen from the carbon numbers 14-30, one of them is chosen from straight chain saturated 
monohydric alcohol (b1 ingredient) which is 60 % of the weight or more, or the carbon numbers 2-30, and one of 
them is polyhydric alcohol (b2 ingredient) of 2 which is not less than 80% - 6 values. 

[0025]As straight chain saturated monocarvone which is a ingredient, N acid, lignoceric acid, cerinic acid, 
montanic acid, melissic acid, etc. are mentioned to myristic acid, pulmitic acid, stearic acid, arachin acid, and **. 
[0026]As the above-mentioned straight chain saturated monohydric alcohol (b1 ingredient), nil alcohol, 
tetracosanol, hexacosanol, octacosanol, triacontanol, etc. are mentioned to myristyl alcohol, cetyl alcohol, stearyl 
alcohol, an arak RUARU call, and **, for example. 

[0027]As divalent alcohol, among polyhydric alcohol (b2 ingredient) of the above 2-6 values, Ethylene glycol, 
propylene glycol, 1,3-propanediol, 1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol, 1,10-Deccan diol, 1,12- 
dodecanediol, 1,14-tetradecanediol, To 1,16- KISADE can diol, 1,18-octadecanediol, 1,20-eicosanediol, 1,30- 
triacontanediol, A diethylene glycol, dipropylene glycol, 2 and 2, 4-trimethyl 1, 3-pentanediol, Neopentyl glycol, 
1 ,4-cyclohexane dimethanol, spiroglycol, 1,4-phenyleneglycol, bisphenol A, hydrogenation bisphenol A, etc. are 
mentioned. As trivalent alcohol, 1 ,2,4-butanetriol, 1 and 2, 5-pentanetriol, 2-methyl-1,2,4-butanetriol, glycerin, 
isobutane triol, trimethylolethane, TORIECHI roll ethane, trimethylolpropane, 1 ,3,5-trihydroxy methylbenzene, etc. 
are mentioned. As tetravalent alcohol, dipentaerythritol etc. are mentioned as alcohol of 6 values, such as 
glucose, as pentavalent alcohol, such as 1,2,3,6-hexane tetrol and pentaerythritol. 

[0028]The ester wax of this invention obtained from the carboxylic acid and alcohol which were shown above, In 
the case of the ester which consists of the viewpoint of the blocking resistance of a toner, and preservation 
stability to straight chain saturation monocarboxylic acid containing this, and straight chain saturated 
monohydric alcohol, it is preferred that the total carbon number of ester of the main ingredients is 36 or more. 
This carbon number is 44 or more especially preferably 40 or more still more preferably. 

[0029]If the thermal melting solution action nature (sharp melt nature) of ester wax is taken into consideration, 
about the straight chain saturation monocarboxylic acid (a ingredient) used as the raw material of the ester wax 
of this invention. It is preferred that the sum total of content with the straight chain saturation monocarboxylic 
acid which has a carbon number of the carbon number**2 of one ingredient (main ingredients) and these main 
ingredients of this carboxylic acid is 60 % of the weight or more. This content is 98 % of the weight or more most 
preferably 95% of the weight or more especially preferably 90% of the weight or more still more preferably 80% of 
the weight or more. In the more desirable mode of the above-mentioned carboxylic acid content, the main 
ingredients of this carboxylic acid are independently contained at 60% of the weight or more of a rate. This 
content is 95 % of the weight or more most preferably 90% of the weight or more still more preferably 80% of the 
weight or more. 

[0030]It is preferred among alcohol (b ingredient) used as the raw material of ester wax that the sum total of 
content with the alcohol which has a carbon number of the carbon number**2 of one ingredient (main 
ingredients) and these main ingredients of this alcohol is 60 % of the weight or more also about straight chain 
saturated monohydric alcohol (b1 ingredient). This content is 98 % of the weight or more most preferably 95% of 
the weight or more especially preferably 90% of the weight or more still more preferably 80% of the weight or 
more. In the more desirable mode of the alcoholic above-mentioned content, the main ingredients of this alcohol 
are independently contained at 60% of the weight or more of a rate. This content is 95 % of the weight or more 



most preferably 90% of the weight or more still more preferably 80% of the weight or more. 

[0031 jit is preferred that one ingredient (main ingredients) of this polyhydric alcohol contains 80% of the weight 
or more about polyhydric alcohol (b2 ingredient) of 2 - 6 value. This content is 95 % of the weight or more most 
preferably further 90% of the weight or more 85% of the weight or more. 

[0032]It is contained in the range whose maximum peak temperature of a differential thermal curve is 55 ** - 90 
** in the ester wax of this invention. Here, maximum peak temperature is temperature in case the amount of 
endothermics becomes the maximum in the differential thermal curve obtained by differential scanning 
calorimetric analysis (Differential scanning calorimetry;DSC). For example, in the differential thermal curve of 
drawin g 1, maximum peak temperature is 71.6 **. When the ester wax that maximum peak temperature will be 
less than 55 ** is used, for example for toners, blocking is easily caused all over a toner box at the time of 
preservation, floe is formed, and it becomes a toner what is called with bad preservation stability. If maximum 
peak temperature exceeds 90 **, fixability will fall. 

[0033]The ester wax of this invention is 3 or less mgKOH/g in acid value. Acid value is 2 or less mgKOH/g 
preferably, is 1 or less mgKOH/g more preferably, and is 0.5 or less mgKOH/g especially preferably. The hydroxyl 
value of ester wax is 5 or less mgKOH/g. A hydroxyl value is 4 or less mgKOH/g preferably, is 3 or less 
mgKOH/g more preferably, and is 2 or less mgKOH/g especially preferably. When the case where acid value 
exceeds 3 mgKOH/g, and a hydroxyl value exceed 5 mgKOH/g, when this ester wax is used for resin for toners, 
various problems arise, for example. That is, at the time of fixing, the problem that generating of a volatile 
substance increases, melting starting temperature falls, or a melt sharply thermal melting solution action 
becomes is hard to be obtained with residual alcohol and residual fatty acid (the endothermic peak of impurity 
origin increases in a differential thermal curve) arises. 

[0034]As for the ester wax of this invention, it is preferred to have a melt sharply thermal melting solution action 
as for which a 7 ** and elevated-temperature side contains [ low temperature side ] not less than 80% of the 
total peak areas in a total of the 3 ** range of 10 ** from maximum peak temperature. 

[0035]Here, the total peak area is the area surrounded by two lines of the extension wire and differential thermal 
curve, when the baseline by the side of an elevated temperature in a differential thermal curve is extended to 
the low temperature side. With the area which is contained [ low temperature side ] in a total of the 3 ** range 
of 10 ** from maximum peak temperature as for a 7 ** and elevated-temperature side. A 7 ** and elevated- 
temperature side from maximum peak temperature 3 ** when an altitude (line parallel to a vertical axis) is 
subtracted from a temperature axis by the way, respectively, [ low temperature side ] It is the area of the range 
surrounded by four lines of the baseline (; containing extension wire when the baseline by the side of the 
elevated temperature of a differential thermal curve is extended to the low temperature side also setting to the 
following explanation the same) of a differential thermal curve, the altitude by the side of an elevated 
temperature, the altitude by the side of low temperature, and a differential thermal curve. In the differential 
thermal curve of drawin g_3, 98.0% of the total peak areas are included in the 10 above-mentioned ** 
temperature requirement containing a maximum peak. Problems, like offset-proof nature and fixability are inferior 
produce the toner with which the peak area contained in a 10 above-mentioned ** temperature requirement 
including maximum peak temperature carried out internal [ of the ester wax which is less than 80% of the total 
peak areas ]. 

[0036]It is preferred that the peak area which is contained in a differential thermal curve in the ester wax of this 
invention in the temperature range of 3/4 among the peak areas of the range from fusion starting temperature 
to maximum peak temperature as for a low temperature side is 35% or less of the whole. 30% or less is more 
desirable especially preferred, and this percentage is 25% or less. It has a thermal melting solution action [ melt 
sharply / the ester wax which has such a differential thermal curve ]. The peak area of the range from fusion 
starting temperature to maximum peak temperature is the area of the portion surrounded rather than this 
altitude, **-surra yne, and this altitude by three lines of the differential thermal curve by the side of low 
temperature here, when an altitude is drawn from the maximum peak of a differential thermal curve to the 
baseline of this curve. With the peak area which is contained in the temperature range of 3/4 as for a low 
temperature side. In the temperature requirement from fusion starting temperature to maximum peak 
temperature, when [ of the temperature which is equivalent to 3/4 from the low temperature side ] an altitude is 
drawn from this temperature axis by the way, it is the area surrounded rather than this altitude and this altitude 
by the differential thermal curve by the side of low temperature, and the baseline. In the differential thermal 
curve of drawing 2 , the peak area corresponding to the temperature range of 3/4 of a low temperature side is 
13.0% among the peak areas of the range from fusion starting temperature to maximum peak temperature. If 
ester wax which exceeds 35% is used for a toner, a part of watery fusion ingredient will dissolve at the time of 
preservation, condensation of particle toner will be caused, and it will become a cause of blocking all over a 
toner box. 

[0037]As for the ester wax of this invention, in a differential thermal curve, it is preferred that the half breadth in 
a maximum peak is 5 ** or less. This half breadth is 4 ** or less more preferably, is 3.5 ** or less still more 



preferably, and is 3 ** or less especially preferably. Here, half breadth is the temperature width of the peak of 
the differential thermal curve in one half of the height (peak height) of the altitude taken down from the 
maximum point to the baseline in a differential thermal curve. For example, in the differential thermal curve of 
drawing 1 , half breadth is 2.3 **. When heat is applied momentarily [ the heat from a fixing roll ] to a toner at the 
time of high speed copying, nonuniformity arises in colliquative [ of the wax in particle toner ], fixability falls and 
the problem that image stability is not fully acquired produces the toner which carried out internal [ of the ester 
wax with the half breadth of greater than 5 ** ]. 

[0038]As for the ester wax of this invention, it is preferred that fusion starting temperature is not less than 50 
**. Here, in the differential thermal curve by DSC, fusion starting temperature is a temperature which the 
intersection of extension wire and a differential thermal curve shows, when the baseline by the side of the 
elevated temperature of a maximum peak is extended to the low temperature side. For example, in the 
differential thermal curve of drawing 1 , fusion starting temperature is 57.9 **. If fusion starting temperature is 
lower than 50 **, particle toner will condense easily the toner which carried out internal [ of such ester wax ] at 
the time of preservation, and the problem that blocking takes place will generate it. 

[0039]It is desirable still more preferred that it is two or more, and the Vickers hardness of the ester wax of this 
invention is four or more. When a pressure is applied, destruction of particle toner and sticking by pressure of 
particle toner do not take place easily, and the toner containing such ester wax is excellent in blocking 
resistance. 

[0040]As for the ester wax of this invention, it is preferred that the hue (APHA) at the viewpoint of color 
reproduction nature to the time of melting is 300 or less. Hue is 250 or less still more preferably, is 200 or less 
more preferably, and is 150 or less especially preferably. 

[0041 ]In the thermogravimetric analysis (Thermalgravimetry;TG) from a viewpoint of reduction of heat-resistant 

degradation nature and low-temperature sublimate the ester wax of this invention, When temperature up is 

carried out by a part for part 250 **/for amount/of 200 ml of nitrogen flow, it is preferred that temperature in 

case the degree of heating weight loss reaches to 0.5% of the weight is not less than 290 **. 

[0042]From a viewpoint of preservation stability, as for the penetration (it measures based on the penetration 

test method of JIS K 2235) on a 50 ** measuring condition, it is preferred that it is two or less, as for the ester 

wax of this invention, one or less is more preferred, and 0.5 especially or less are preferred. 

[0043]As for the ester wax of this invention, it is preferred from a viewpoint of fixability and offset-proof nature 

that the melt viscosity at 100 ** is 100 or less mPa-s. Melt viscosity is 80 or less mPa-s more preferably, is 60 

or less mPa-s still more preferably, and is 40 or less mPa-s especially preferably. Viscosity here is measured by 

the Brookfield type rotation viscometer. 

[0044]In order to obtain the ester wax of this invention, an esterification reaction (condensation reaction) is first 
performed, for example to the above-mentioned alcohol (b ingredient), using the quantity of carboxylic acid (a 
ingredient) superfluously. A reaction is usually performed at the temperature of 120-240 ** under existence of a 
catalyst or absence. An esterification rough product is obtained by such an esterification reaction. 
[0045]Subsequently, the deoxidation using an alkaline aqueous solution removes the superfluous carboxylic acid 
(a ingredient) in this esterification rough product. As an alkaline aqueous solution used at the time of 
deoxidation, solution, such as ammonium salt, such as alkali metal salt, such as sodium hydroxide, a potassium 
hydrate, sodium carbonate, potassium carbonate, and sodium bicarbonate, and ammonium carbonate, is 
mentioned. Usually, the alkaline aqueous solution of concentration is used five to 20% of the weight The one to 
double equivalent is preferred for the quantity of alkali to the acid value of the esterification rough product 
produced by making carboxylic acid and alcohol react. 

[0046]Thus, the ester wax of this invention which exists in the range of maximum peak specification of a 
differential thermal curve from the ester wax obtained, and has acid value and a hydroxyl value in the 
predetermined range is chosen. 

[0047]The ester wax of this invention can be obtained simple by adding a specific organic solvent in the case of 
the deoxidation by the alkaline aqueous solution of the esterification rough product obtained by the esterification 
reaction of the above-mentioned carboxylic acid (a ingredient) and alcohol (b ingredient). This organic solvent is 
a water soluble organic solvent (solvent II) which has a hydrocarbon solvent (solvent I) or the following 
character. By using these specific organic solvents, a better slice state is acquired at the time of rinsing. 
[0048JAS the above-mentioned hydrocarbon solvent (solvent I), toluene, xylene, cyclohexane, a normal heptane 
etc. are mentioned. As for the addition of this solvent in the case of using a hydrocarbon solvent (solvent I), it is 
preferred that it is five to 100 weight section to esterification rough constituent 100 weight section. In less than 
five weight sections, there is a possibility of being in a poor slice or an emulsified state. Even if it exceeds 100 
weight sections, there is no improvement corresponding to an addition, on the contrary, the removal process of a 
solvent may take a long time and productivity may fall. 

[0049]the above-mentioned hydrocarbon solvent (solvent I) — in addition, if alcohol (alcohol for separation) of 
the carbon numbers 1-3 is preferably added at a rate of five to 30 weight section three to 30 weight section to 



esterifibation rough product 100 weight section, a slice state will become much more good. Methanol, ethanol, 
normalpropanol, isopropanol, etc. are mentioned as such alcohol for separation. 

[0050]The above-mentioned water soluble organic solvent (solvent II) is the temperature exceeding the melting 
temperature of the above-mentioned esterification constituent, it has the boiling point with a temperature of 300 
** or less, and specific gravity is 0.9 or more water soluble organic solvents. 

[0051 ]The boiling point is the temperature exceeding the melting temperature of an esterification rough product 
as mentioned above, and the above-mentioned water soluble organic solvent (solvent II) is 300 ** or less, is the 
temperature preferably exceeding the melting temperature of an esterification rough product, and is 250 ** or 
less. When the boiling point of a water soluble organic solvent is lower than the melting temperature of an 
esterification rough product, a solvent evaporates at the time of rinsing and it may stop being able to maintain a 
good slice state at the time of deoxidation/rinsing. Conversely, when the boiling point is higher than 300 **, at 
the time of deoxidation/rinsing, it remains in ester, without fully removing a water soluble organic solvent. 
Therefore, it may become difficult to remove thoroughly a little water soluble organic solvents which remain by 
decompression in a post process. 

[0052]As for the water soluble organic solvent (solvent II) used for this invention, it is preferred to have 0.9 or 
more specific gravity as mentioned above. Since the specific gravity difference of the ester made into the 
purpose and this water soluble organic solvent becomes small when the water soluble organic solvent which has 
specific gravity lower than 0.9 is used, the good slice state of the oil reservoir and this solvent which contain 
this ester at the time of deoxidation/rinsing may be unmaintainable. 

[0053]As for this water soluble organic solvent (solvent II), at the temperature at the time of rinsing, it is 
preferred that viscosity is 30 or less mPa-s. Since the slice speed at the time of deoxidation/rinsing falls and a 
clear **** interface is not acquired when the water soluble organic solvent whose viscosity is higher than 30 
mPa-s is used, deoxidation rinsing treatment may be unable to be performed efficiently. 

[0054]The above-mentioned water soluble organic solvent (solvent II) is added at a rate of three to 50 weight 
section to esterification rough product 100 weight section. When a water soluble organic solvent is added at a 
rate lower than three weight sections, it may be unable to emulsify and deoxidation/rinsing may be unable to be 
performed good. When a water soluble organic solvent is added at a rate exceeding 50 weight sections, a slice 
state good at the time of deoxidation is acquired, but the number of times of rinsing of ester after deoxidation 
increases, or it becomes difficult to remove the water soluble organic solvent which remains in ester after 
rinsing thoroughly under decompression conditions. As for the quantity of the water soluble organic solvent 
actually used from the above point, it is preferred that it is only the minimum quantity which can maintain a good 
slice state at the time of deoxidation. 

[0055]:ethylene glycol to which the following compound is mentioned as the above-mentioned water soluble 
organic solvent (solvent II) (boiling point: 198 **) Specific gravity = The numerical value in the parenthesis as for 
which below viscosity:2.5; at 1.1 1 or 90 ** follows a solvent name in order, Ethylene glycol mono- MECHIRUE 1 
Tell who shows the boiling point, specific gravity, and the viscosity at 90 ** (124 **) 0.97, 0.6, ethylene glycol 
monoethyl ether (135 **) 0.93, 0.6, ethylene glycol monoisopropyl ether (140 **) 0.91, 0.7, diethylene glycol 
monomethyl ether (194 **) 1.03, 0.6, diethylene-glycol monobutyl ether (230 **) 0.96, 0.6, diethylene glycol 
dimethyl ether (160 **) 0.94, 0.5, propylene glycol (188 **, 1.04, 3.5), Propylene glycol monomethyl ether (120 **, 
0.92, 0.6), Propylene glycol monoethyl ether (132 **, 0.90, 0.6), dipropylene glycol monomethyl ether (190 **, 
0.95, 1.0), methoxymethoxy ethanol (168 **, 1.04, 0.5), Ethylene glycol mono- acetate (188 **, 1.11, 0.6), 
Propylene glycol mono- acetate (183 **, 1.06, 0.6), 1,3-butanediol (207 **, 1.01, 0.8), 2,3-butanediol (182 **) 
1.01, 0.7, 1,4-butanediol (235 **, 1.02, 0.8), Glycerin (290 **, 1.26, 2.2) and glycerin alpha-monomethyl ether (220 
**, 1.11, 0.6), the glycerin alpha, beta-wood ether (180 **, 1.02, 0.6). Preferably especially Ethylene glycol, 
ethylene glycol monomethyl ether, Ethylene glycol monoethyl ether, diethylene glycol monomethyl ether, 
propylene glycol, propylene glycol monomethyl ether, propylene glycol monoethyl ether, dipropylene glycol 
monomethyl ether, etc. are used. These solvents can be used even if it mixes two or more kinds, even when it is 
independent. This water soluble organic solvent (solvent II) can also be used together with the above-mentioned 
hydrocarbon solvent (solvent I). Since an inflammable hydrocarbon solvent is not used when a water soluble 
organic solvent (solvent II) is used independently, there is an advantage — work environment is kept safe. 
[0056]Deoxidation The above-mentioned esterification rough product, a hydrocarbon solvent (solvent I), or a 
water soluble organic solvent (solvent II), And it is carried out by neutralizing with alkali an alkaline aqueous 
solution and the acid which mixes alcohol for separation (it uses together with the solvent I) if needed further, 
and exists in an esterification rough product. Usually, deoxidation is performed by fully mixing these. Deoxidation 
is held at a temperature higher than the melting temperature of an esterification rough product, and is 
performed. Usually, it is 50-100 ** and is 70-90 ** preferably. In a temperature lower than 50 **, when there is 
a possibility of causing a poor slice and emulsification and it exceeds 100 **, there is a possibility that ester may 
hydrolyze. 

[0057]Since it separates into the oil reservoir (ester layer) and alkaline-water layer which contain ester by the 



above-hnentioned deoxidation, this alkaline-water layer is removed. Next, an ester layer is rinsed using warm 
water or hot water (50-100 **). Rinsing is repeatedly performed until rinsing waste water serves as neutrality 
(for example, grade in which pH is less than 7 or it) mostly. The above-mentioned solvent I or II and solvents, 
such as alcohol for separation used if needed, are removable from an ester layer by repeating rinsing after 
deoxidation and performing it. The solvent which furthermore remains in ester after rinsing is thoroughly [ under 
decompression conditions ] removable. Thus, the target ester wax is obtained. 

[0058]Quality ester wax can be manufactured with high yield, without causing a poor slice and emulsification at 
the time of deoxidation, if the above methods are adopted. Thus, the ester wax obtained has little content, such 
as an ester component which has a low volatility substance, raw material alcohol, material carboxylic acid, and a 
hydroxyl group, and shows the fusion characteristic of sharp melt. Therefore, it can be used effective in the 
release agent for toners, etc. 

[0059]The toner of this invention contains the above-mentioned ester wax at a rate of 0.1 to 40 weight section 
to binding resin 100 weight section. As for the quantity of ester wax, it is preferred that it is 0.1 to 20 weight 
section, and it is more preferred that it is one to 10 weight section. A blending ratio cannot improve low 
temperature fixability and offset-proof nature in less than 0.1 weight sections, but on the other hand, if 40 
weight sections are exceeded, drum filming may occur. In a toner, it is independent, or two or more kinds of 
ester wax of this invention are mixed, and contains. 

[0060]In this invention, any of dry type and a wet type may be sufficient as the developing method of a toner. 
That in which binding resin generally has softening temperature (80 ** - about 200 **) is used, and, specifically, 
resin, such as styrene resin, polyolefin system resin, acrylic resin, and polyester resin, is mentioned. These may 
be used independently, or two or more sorts are mixed and they may be used. 

[0061 ]In addition to the above-mentioned binding resin and ester wax, the toner of this invention may contain 
various additive agents etc. As an additive agent, electro-conductivity applying agents, such as other waxes, 
abrasive soap, a fluid grant agent, a caking inhibitor, carbon black, and tin oxide, etc. are mentioned. The above- 
mentioned additive agent is arbitrarily contained in the range which does not spoil the original effect of the ester 
wax of this invention. 

[0062]Any of a monochrome toner or color toner may be sufficient as the toner of this invention, and colorant 
contains it according to the usage of a toner. The paints and color which are usually used are used as colorant. 
[0063]It can mix with a career and the toner of this invention can be used, when using as a binary system 
developer. In this case, the granular material in which the career usually used has magnetism like iron powder, 
ferrite powder, and nickel powder usable as a career; what processed glass bead; and these surfaces by resin 
etc. is mentioned. The toner of this invention can be used also as magnetic toner of the one component system 
containing a magnetic material. 

[0064]After transferring the visible image created by image support from the toner on a recording medium from 
on image support, the usual fixing method is used as a method fixed to the recording medium in a toner. For 
example, the fixing method of an open type, the heat fixing method of a noncontact type like the fixing method of 
a flash plate type, heating / application-of-pressure fixing method using the contact roller of an elastic body or 
a rigid body, and the fixing method that combined these are used. Cooking temperature is chosen according to 
fixing speed or quality of paper. Also when it can be established with low energy compared with the conventional 
toner when the toner of this invention is used, and the anchorage device of a contact process is used, un- 
offsetting nature is good and the selectivity of the construction material which forms the anchorage device of a 
contact process also has it. [ large ] 

[0065]The image forming device which can use the toner of this invention, any of the image forming device may 
be any of a monochrome-image-formation device and a color image forming device, and using known developers 
such as a two-component system developer of dry type or a wet type, magnetic 1 component-system 
developer, and a nonmagnetic 1 component-system developer, — although — it is used. 

[0066]The ester wax of this invention is obtained from specific monocarboxylic acid (a ingredient) and alcohol (b 
ingredient) as mentioned above, and has a specific thermal property and the chemicals characteristic Since it 
has the fusion characteristic [ melt sharply / such ester wax ], Developing materials, such as a toner The 
rewrite card using property variations by heat, such as the light transmittance state of a wax, and mobility 
display material [, such as a rewrite paper, ]; — charge [ of the electrical resistance in the inside of a thermo 
sensor, etc. ] of control material; — it is suitable as ester wax used for the adhesives etc. which exfoliation and 
adhesion are repeated and can be reappeared by changing the charge; heat of a film release agent used for a hot 
printing film etc. When it uses especially for toners, at the time of preservation, this toner does not cause 
blocking, but is excellent in preservation stability. This toner is excellent in fixability, offset-proof nature and 
color reproduction nature, and its light transmittance state of the fixed image of an OHP film is also good. 
[0067] 

[Example]Although the manufacturing method of the toner which used the example of manufacture of the ester 
wax of this invention and it is shown below and this invention is concretely explained to it, this invention is not 



limited to these at all. In an example, a "part" shows a weight section. 

[0068]The method of the various evaluations adopted by this example is shown below. 

(1) Acid value of ester wax : it was based on JOCS 2.3.1-96. 

(2) The hydroxyl value of ester wax : it was based on JOCS 2.3.6.2-96. 

(3) Hue of ester wax (at the time of the APHA method and melting) : it was based on JOCS 2.2.1.4-96. 

(4) Viscosity of ester wax (B type viscosity) : the viscosity (mPa-s) in 100 ** was measured using the Brookfield 
type rotation viscometer. 

(5) Hardness of ester wax : "Shimazu dynamic super-micro hardness tester DUH^W 201 S" by Shimadzu Corp. 
was used as a determination-of-hardness device. Measurement was performed on conditions with a 
measurement temperature of 25 ** under the load of 4.9mN using the Vickers indenter for 0.0948mN/the load 
speed of a second, and retention time 15 seconds, and it asked for Vickers hardness by analyzing the dent 
attached on the cylindrical solid sample (20 mm in diameter, and 5 mm in thickness). 

(6) Measurement of the heat characteristic of the ester wax by differential scanning calorimetric analysis : 
"SSC-5000" made from SEIKO Electronic industry was used as a differential scanning calorimetric analysis 
meter. About 10-mg wax sample was put into the sample electrode holder, and measurement was performed, 
using 10 mg of alumina as a reference material. Differential thermal analysis when temperature up was carried 
out from 30 ** to 1 50 ** by a part for 2 **/was conducted. 

(7) Evaluation of the thermal stability of the ester wax by thermogravimetric measurement (TG) : "TG/DTA220" 
made from SEIKO Electronic industry was used as an apparatus for thermogravimetry. About 10-mg ester wax 
sample was put into the sample electrode holder, and measurement was performed, using 10 mg of alumina as a 
reference material. Under the amount conditions for /of nitrogen flow of 200 ml, the degree of heating weight 
loss of ester wax when temperature up is carried out for 2 minutes by a part for 250 **/was measured. 
Temperature when the weight of ester wax decreased 0.5% of the weight was searched for, and this was made 
into the thermal stability valuation basis. 

(8) Preservation stability of a toner : after putting a toner into a well-closed container and settling with a 50 ** 
thermostat for 24 hours, the toner was taken out and the toner was passed using 60 mesh filters. The 
preservation stability of the toner made good the case where the wt. ratio (%) after filtering of a toner was not 
less than 95% of toner gross weight at this time. 

(9) The OHP light transmittance state of toner printing : the fixing temperature of the printer was set as 150 **, 
and it printed using the commercial OHP (transparency by Uchida Yoko Co., Ltd.) sheet. When light was hit to 
this OHP sheet, viewing estimated [ whether a printed part penetrates light and ]. The OHP permeability in Table 
2 considered the case where it penetrated as O, and made x the case where it did not penetrate. 

(10) Fixability of a toner : about an one-ingredient toner, picture **** was performed [ toner / a commercial 
monochrome copying machine (product LBPmade from canon 404G), and / two ingredient ] using the commercial 
color copying machine (HITACHI HT-4551-11), respectively. The fixability of the toner at this time was 
evaluated as follows. Adhesive tape (Scotch whisky mending tape; made by Sumitomo 3 M company) was stuck 
on the surface of the copied image, and the weight whose weight is 500g was put at 5 cm in diameter, and it was 
neglected for 1 minute for it. The tape was stripped with constant speed after neglect, visual observation of the 
adhesion condition to a tape was carried out, and fixability was evaluated. The fixability in Table 4 did not have 
an affix to a tape, and there were many affixes to "O" and a tape about a fixable good thing, and it made the bad 
fixable thing "x." 

(11) Offset nature of a toner : picture **** was performed simultaneously with the time of evaluation of the 
fixability of a toner, visual observation of whether toner soiling arises in an unfilled space part was carried out, 
and offset nature was evaluated. The offset nature in Table 4 presupposed "it is" the case where "nothing" and 
toner soiling produce the case where toner soiling does not arise. 

(12) Existence of filming at the time of a copy : visual observation of the existence of filming at the time of 
performing a 50,000-sheet copy was carried out using the copying machine of the above-mentioned marketing. 
[0069]L Manufacture and the evaluation (example 1) thermometer of ester wax, a nitrogen introducing pipe, Add 
pulmitic acid-A 809.1 g (3.155 mol) to 4 ROFURASUKO which attached the agitator and the condenser tube as 
alcohol (b ingredient) as the pentaerythritol 100.0g (0.734 mol) and carboxylic acid (a ingredient), and Under a 
nitrogen air current. It was made to react by ordinary pressure for 1 5 hours, distilling off reaction water at 220 
**. Distribution of the carbon number of the used carboxylic acid (a ingredient) and alcohol (b ingredient) is 
shown in Table 3. Raw material alcohol and carboxylic acid which were used by the following examples and 
comparative examples are similarly shown in Table 3. The quantity of the obtained esterification rough product 
was 845.2g, and acid value was 10.5 mgKOH/g. They are 169.0g of toluene, and 53.2g (to esterification rough 
product 100 weight section) of ethanol to 845.2 g of this esterification rough product. The hydrocarbon solvent 
put in six weight sections, added the 10% potassium hydroxide solution containing the potassium hydrate of the 
quantity equivalent to the 1.5 time equivalent of the acid value of an esterification rough product, and stirred 20 
weight sections and the alcohol solvent for separation for 30 minutes at 70 **. It settled for 30 minutes, the 



water layer part was removed, and the deoxidation process was ended. Subsequently, after putting in the ion 
exchange water of 20 weight sections and stirring for 30 minutes at 70 ** to esterification rough product 100 
used weight section, it settled for 30 minutes, and the water layer part was separated and removed. Rinsing was 
repeated 4 times until pH of waste water became neutrality. The ester layer which remained was filtered by 
having distilled off the solvent under the decompression conditions of 180 ** and 1kPa, and the ester wax 786.0g 
of the melting point of 71.6 **, acid value 0.2 mgKOH/g t and hydroxyl value 0.8 mgKOH/g was obtained. The 
yield to the esterification rough product with which deoxidation was presented was 93.0%. 
[0070]The kind and quantity (the number of mols) of carboxylic acid (a ingredient) and alcohol (b ingredient) 
which were used by this example, The quantity and the hydroxyl value of the ratio of the carboxyl group of these 
******* and a hydroxyl group, and the obtained esterification rough product, The slice state at the time of the 
temperature at the time of the kind of the kind of alkaline aqueous solution used for deoxidation and quantity, 
and organic solvent used at the time of deoxidation and quantity, deoxidation, and rinsing, deoxidation, and 
rinsing is collectively shown in Table 1. Slice state O shows that a slice state is good. These are shown in Table 
1 also about a below-mentioned example and comparative example. 

[0071]About the ester wax obtained by this example, it examined with the described method and each 
characteristic in acid value, a hydroxyl value, hue, viscosity, and a differential thermal curve was investigated. 
The result is shown in Table 2. The result of the differential thermal analysis of the ester wax obtained by this 
example is shown in drawing 4 . The result of thermogravimetric measurement is shown in drawing 19 . In drawing 
1_9, the curve X shows the temperature in a measuring device, and the curve Y shows change (%) of the weight 
of ester wax. Also in drawing 20 - 22, it is the same. 

[0072](Examples 2-11) According to Example 1, ester wax was manufactured using the carboxylic acid and 
alcohol which are shown in Table 1. Although the preparing method of the ester wax of Examples 5 and 6 is the 
same as that of Example 4, Neither xylene (hydrocarbon solvent; solvent I) nor ethanol was used at the time of 
deoxidation, but ethylene glycol (example 5) and propylene glycol (example 6) were respectively used as a water 
soluble organic solvent (solvent II). About the obtained ester wax, it examined like Example 1. The result is 
shown in Table 2. 

[0073]The result of the differential thermal analysis of Examples 2-4 and Examples 7-1 1 is respectively shown in 
drawing 5 - 12. The result of the thermogravimetric measurement of Example 3 is shown in drawin g 20. Since 
the physical properties were quality equivalent to the ester wax obtained in Example 4, the ester wax obtained in 
Examples 5 and 6 shows the ester wax of Example 4 as an example of representation about each test result 
[0074j(Comparative example 1) The pentaerythritol 100g (0.734 mol) and pulmitic acid-A 809.1g (3.148 mol) were 
added to 4 ROFURASUKO which attached the thermometer, the nitrogen introducing pipe, the agitator and the 
condenser tube, and it reacted to it by ordinary pressure at 220 ** under the nitrogen air current for 15 hours. 
Only filtration is performed after ending reaction and it is ester wax. 835.4 g was obtained. 
[0075]The result of the differential thermal analysis of the ester wax of this comparative example is shown in 
drawm gJ-3. The result of thermogravimetric measurement is shown in drawing 21 . 

[0076](Comparative examples 2 and 3) According to Example 1, ester wax was manufactured using the 
carboxylic acid (a ingredient) and alcohol (b ingredient) which are shown in Table 1. About the obtained ester 
wax, ,t examined like Example 1. The result is shown in Table 2. The result of the differential thermal analysis of 
fnn^v^ WaX comparative examples 2 and 3 is respectively shown in drawin g 14 and 15 

L0077j(Comparatiye examples 4 and 5) According to the comparative example 1, ester wax was manufactured 
using the carboxyhc acid (a ingredient) and alcohol (b ingredient) which are shown in Table 1 About the obtained 
ester wax it exam.ned like Example 1. The result is shown in Table 2. The result of the differential thermal 
rnn^ 6Ster WaX ° f th f com P arative examples 4 and 5 is respectively shown in drawing 16 and 17 

LUU78_KComparative example 6) Carnauba wax which is commercial natural wax was used as the ester wax of the 
comparative example 6. The result of the differential thermal analysis of the ester wax of the comparative 
[0 X 079] 18 S h drawing18 - The result of thermogravimetric measurement is shown in drawing 22. 
[Table 1] 
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[Table 2] 
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[0082]AII, the ester wax of Examples 1-11 is 3.0 or less mgKOH/g in acid value, and is [ a hydroxy! value ] 120 
or less mPa-s in 5.0 or less mgKOH/g, 300 or less hue (APHA), and viscosity (melt viscosity at 100 **) so that 
clearly from Table 2. Such ester wax is in the temperature requirement whose maximum peak temperature is 55- 
90 ** in the differential thermal curve by DSC, and the half breadth of a maximum peak is 5 ** or less. 
Furthermore, the peak area corresponding to [ including not less than 80% of the total peak areas / low 
temperature side ] the temperature requirement of 3/4 to within the limits of 3 ** a total of 10 ** of the low 
temperature side from the temperature of a maximum peak is [ 7 ** and elevated-temperature side ] 35% or less 
among the peak areas of the range from fusion starting temperature to maximum peak temperature. It has the 
fusion characteristic [ melt sharply / such ester wax ]. When temperature up of such ester wax is carried out for 
2 minutes by a part for 250 **/, each temperature to which the degree of heating weight loss reaches to 0.5% of 
the weight is not less than 290 **, and is good. [ of thermal stability ] 

[0083]On the other hand, about a comparative example, the ester wax of the comparative examples 1, 4, and 5 
has high acid value, and the ester wax of the comparative example 2 has a high hydroxyl value. In addition to the 
thing whose 9.6 mgKOH/g and hydroxyl value are very as high as 40.9 mgKOH/g, in the comparative example 6, 
acid value shows the value in which hue (APHA) is also higher than 500. In the heat characteristic by DSC, since 
the comparative example 3 has low fatty acid purity, its maximum peak temperature is lower than 55 **, and it is 
larger than 5 ** in the comparative example 6. [ of half breadth ] In [ the peak area occupied in the comparative 
examples 2 and 6 in a 10 ** temperature requirement including the temperature of the above-mentioned 
maximum peak is less than 80%, and ] the ester wax of the comparative examples 2 and 3, The peak area which 
is contained in the temperature requirement of 3/4 among the peak areas of the range from fusion starting 
temperature to maximum peak temperature as for a low temperature side exceeds 35%. Thus, no ester wax 
obtained by a comparative example has the melt sharply fusion characteristic. The temperature to which the 
degree of heating weight loss reaches to 0.5% of the weight will be less than 290 **, and any comparative 
example is inferior to thermal stability. 

[0084]II. High speed stirring of manufacture and 95 copies of evaluation (example 12) polyester resin (85 ** of 
softening temperatures) of a toner, six copies of ester wax obtained in Example 1 , eight copies of carbon black, 
and three copies of nigrosine dye was carried out, and melting mixing was carried out. After cooling to a room 
temperature, coarse grinding was carried out using the hammermill, and it pulverized using the pulverizing mill by 
an air jet mill method continuously. The obtained pulverizing article was classified using the pneumatic elutriation 
machine, and it was considered as the mean particle diameter of 9 micrometers. To 100 copies of these 
particles, addition mixing of one copy of titanium oxide impalpable powder (mean particle diameter of 0.02 
micrometer) was carried out as a plasticizer, and 1 component-system magnetic toner "T~1" was obtained. 
Hereafter, by the same operation as the above, the ester wax obtained in Example 2 and Example 4 was used so 
that it might become a content shown in Table 4, and 1 component-system magnetic toner "T-2", "T-3", "T- 
4 , and "T~5" were obtained respectively. 

[0085]About the obtained toner, preservation stability and OHP permeability were investigated by the above- 
mentioned examining method. The fixability at the time of a copy, the existence of offset, the existence of filming 
at the time of a copy, and the existence of sublimate were investigated by the above-mentioned examining 
method. Those results are shown in Table 4. 

[0086](Comparative example 7) Instead of obtainingHn Example 1 ester wax, the ester wax obtained by the 



compar'ative example 1, the comparative example 2, and the comparative example 3 was used, it was operated 
like Example 12, and the toner "T-16" of a statement, "T-17", and "T-18" were respectively obtained to Table 
3. It examined like [ toner / which was obtained ] Example 12. The result is shown in Table 4. 
[0087](Example 13) The solution which dissolved ten copies of magnesium chlorides with 250 copies of ion 
exchange water was put into the container, and it added gradually, stirring the solution which dissolved seven 
copies of sodium hydroxide in this with 57 copies of ion exchange water, and the drainage system dispersion 
liquid containing magnesium hydroxide colloid were prepared. 

[0088]In 4 mouth flask provided with TK type homomixer mixable by high shearing on the other hand, The 
monomer composition which consists of 60 copies of styrene monomers, and 40 copies of n-butyl acrylate 
monomers, Five copies of carbon black, one copy of charge controlling agent (product made from "SUPIRON 
black TRH" Hodogaya Chemical industry), 0.3 copy of divinylbenzene, 0.5 copy of polymethacrylic-acid-ester 
macro monomer (product made from "AA6" Toagosei Chemical industry), Five copies of ester wax obtained in 
Example 3 and two copies of 2,2-azobisisobutyronitriles were put in, at the number of rotations of 6000 rpm, it 
stirred and mixed, uniform dispersion was carried out, and the mixed liquor containing a monomer was obtained. 
This mixed liquor was supplied in the above-mentioned drainage system dispersion liquid, and using TK type 
homomixer, at the number of rotations of 8000 rpm, high shearing stirring was carried out for 20 minutes, and it 
corned. The water dispersion of the corned monomer content mixture was put into the reactor which changed 
the agitator into stirring wings. The internal temperature was kept at 65 **, it stirred at the number of rotations 
of 250 rpm, the polymerization was performed for 10 hours, and the water dispersion containing a polymer 
particle was obtained. It cooled to 25 ** after the end of a polymerization, dilute sulfuric acid performed acid 
cleaning for 10 minutes, and filtration separated and removed water. Then, 500 copies of ion exchange water was 
added and re-slurred, and backwashing by water was performed. Again, drying and backwashing by water were 
repeated several times, it dried one whole day and night with the warm air dryer which set solid content as 50 ** 
after filtering and isolating preparative ly, and the polymer particle was obtained 

[0089]To 100 copies of obtained polymer particles, 0.3 copy of colloidal silica (product made from "R-972" 
Japan Aerosil) which carried out hydrophobing processing was added, it mixed to them using the Henschel mixer, 
and polymerization toner was prepared. 100 copies of ferrite beads (made by Powdertech) which carried out the 
silicone coat to five copies of obtained toners were mixed, and this was made into the two-component system 
toner "T-6." Hereafter, by the same operation as the above, the ester wax obtained in Example 4 and Example 5 
was used, and polymerization toner "T-7" and "T-8" were obtained respectively. It examined like [ toner / 
which was obtained ] Example 12. The result is shown in Table 4. 

[0090](Comparative example 8) Instead of obtaining-in Example 3 ester wax, the ester wax obtained by the 
comparative example 1, the comparative example 4, and the comparative example 5 was used, it was operated 
like Example 13, and a toner "T-19", "T-20", and "T-21" were obtained respectively. It examined like [ toner / 
which was obtained ] Example 12. The result is shown in Table 4. 

[0091](Example 14) In the autoclave which it had, a thermometer and an agitator 94 copies of dimethyl 
terephthalate, 95 copies of dimethyl isophthalate, 89 copies of ethylene glycol, 80 copies of neopentyl glycol, and 
0.1 copy of zinc acetate were prepared, it heated for 120 minutes at 120 ** - 230 **, and the ester exchange 
reaction was performed. Subsequently, 8.4 copies of 5-sodium sulfoisophtharate was added, and the reaction 
was continued for 60 minutes at 220-230 **. After carrying out temperature up to 250 more **, as a result of 
continuing a reaction for 60 minutes by setting a system pressure to 1 - 10mmHg, copolymerized polyester 
emulsified dispersion liquid was obtained. The emulsion (30% of solid content) of the ester wax of Example 4 was 
added to this emulsified dispersion liquid 1L 30 mL Granulation operation was performed by dropping the 
obtained mixed liquor at the MgS0 4 (0.2%) solution 2L heated at 40 ** in about 30 minutes, stirring enough. It 

held at this temperature for 30 more minutes, and cooled to ordinary temperature. The drainage system 
dispersing element of the obtained polyester resin particles (ester is included as a release agent) as 100 g and a 
color (yellow), C. After having taught I. De Dis parsing yellow 64 respectively to the pot made from a stainless 
steel, carrying out temperature up from ordinary temperature to 130 ** with 3 ** the heating rate for /3 g and 
holding it for 60 minutes at 130 **, it cooled to ordinary temperature. The obtained chromomere child was 
filtered and washed, it dried with the spray dryer, and the resin particle dyed by yellow was obtained. 
[0092]The resin particle which used the C.I. De Dis parsing red 92 as magenta, used the C.I. De Dis parsing blue 
60 as cyanogen, respectively, and was hereafter dyed by magenta and cyanogen in a similar manner, respectively 
was obtained. To the obtained dyeing resin particle 100g, 1 g of silica was mixed and yellow toner, magenta 
toner, and a cyanogen toner were obtained respectively. The ferrite bead 100g which carried out the silicone 
coat to the yellow toner, the magenta toner, and 5 g each of cyanogen toners which were obtained was mixed, 
and this was made into the two-component system toner "T-9." Hereafter, polymerization toner "T-10", "T- 
11", "T-12", and "T-13" were obtained by the same operation as the above using the ester wax of Example 8, 
Example 9, Example 10, and Example 11. Furthermore, the ester wax of Example 1 and the ester wax of Example 
3 are mixed, The polymerization toner "T-14" made to contain so that each may be 5 % of the weight into a 



toner, the ester wax of Example 8, and the ester wax of Example 10 were mixed, and the polymerization toner 
"T-1 5" made to contain so that each may be 3 % of the weight and 5 % of the weight into a toner was prepared. 
It examined like [ toner / which was obtained ] Example 12. The result is shown in Table 4. 
[0093](Comparative example 9) Instead of obtaining-in Example 4 ester wax, the ester wax obtained by the 
comparative example 1 and the comparative example 6 was used, it was operated like Example 14, and a toner 
"T-22" and "T-23" were obtained. It examined like [ toner / which was obtained ] Example 12. The result is 
shown in Table 4. 
[0094] 
[Table 4] 
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[0095]At toner "T-1" - "T-1 5" shown in Table 4, the clear picture without ground dry rough skin or offset dirt 
was acquired by high-definition concentration. Preservation stability and an OHP light transmittance state are 
good, and offset was not checked, either. The clear picture without the natural complexion dirt of high image 
density was acquired without filming arising also in the printed matter of the 50,000th sheet, when the existence 
of filming was investigated. 

[0096]On the other hand, when toner "T-1 6" - "T-23" using the ester wax of the comparative example was 
used, in the running test of 50,000 sheets, filming arose, natural complexion dirt was accepted and only the 
picture to which image concentration is not low suitable for practical use was acquired 
[0097] 

[Effect of the Invention]The ester wax of this invention is obtained from specific monocarboxylic acid and 
alcohol, and has a specific thermal property and the chemicals characteristic. The rewrite card using the 
property variations according [ such ester wax ] to heat, such as the light transmittance state of a wax, and 
mobility, display material [, such as a rewrite paper, ]; — charge [ of the electrical resistance in the inside of a 
thermo sensor, etc. ] of control material; — by changing the charge; heat of a film release agent used for a hot 
printing film etc. Adhesives which exfoliation and adhesion are repeated and can be reappeared; it is used 
suitably for the developing material etc. which are represented by the toner. When it uses especially for toners, 
at the time of preservation, this toner does not cause blocking, but is excellent in preservation stability. This 
toner is excellent in fixability, offset-proof nature, and color reproduction nature, and its light transmittance 
state of the fixed image of an OHP film is also good. If such a toner is used, the long term reliability of a copying 
machine, a printer, etc. will be acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a chart which shows the differential thermal curve of typical ester wax. 
[Drawing 2] It is a chart which shows the differential thermal curve of typical ester wax. 
[Drawing 3] It is a chart which shows the differential thermal curve of typical ester wax. 
[Drawin g 4]It is a chart which shows the differential thermal curve of the ester wax obtained in Example 1. 
[Drawin g 5]It is a chart which shows the differential thermal curve of the ester wax obtained in Example 2. 
[Drawing 6] It is a chart which shows the differential thermal curve of the ester wax obtained in Example 3. 
[Drawing 7] It is a chart which shows the differential thermal curve of the ester wax obtained in Example 4. 
[Drawin gjijlt \ s a chart which shows the differential thermal curve of the ester wax obtained in Example 7. 
[Drawin g 9]It is a chart which shows the differential thermal curve of the ester wax obtained in Example 8. 
[Drawing 10]It is a chart which shows the differential thermal curve of the ester wax obtained in Example 9. 
[Drawing 1 1]It is a chart which shows the differential thermal curve of the ester wax obtained in Example 10. 
[Drawing 1 2]It is a chart which shows the differential thermal curve of the ester wax obtained in Example 11. 
[Drawing_13]It is a chart which shows the differential thermal curve of the ester wax obtained by the 
comparative example 1. 

[Drawing_J4]It is a chart which shows the differential thermal curve of the ester wax obtained by the 
comparative example 2. 

[Drawing 1 5]It is a chart which shows the differential thermal curve of the ester wax obtained by the 
comparative example 3. 

[Drawing 16]It is a chart which shows the differential thermal curve of the ester wax obtained by the 
comparative example 4. 

[Drawin gJ7]It is a chart which shows the differential thermal curve of the ester wax obtained by the 
comparative example 5. 

[Drawing 1 8 ] It is a chart which shows the differential thermal curve of the ester wax of the comparative example 
6. 

[Drawing 19] _It is the chart obtained by the thermogravimetric measurement (TG) of the ester wax of Example 1 
[Drawing 20J It is the chart obtained by the thermogravimetric measurement (TG) of the ester wax of Example 3 
LDrawing 21] It is the chart obtained by the thermogravimetric measurement (TG) of the ester wax of the 
comparative example 1. 

[Drawin g_22]It is the chart obtained by the thermogravimetric measurement (TG) of the ester wax of the 
comparative example 6. 
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